Polymorphism-aware phylogenetic models (PoMo) constitute an alternative approach for species tree es-8 timation from genome-wide data. PoMo builds on the standard substitution models of DNA evolution 9 but expands the classic alphabet of the four nucleotide bases to include polymorphic states. By do-10 ing so, PoMo accounts for ancestral and current intra-population variation, while also accommodating 11 population-level processes ruling the substitution process (e.g. genetic drift, mutations, allelic selection).
• Genetic drift rules the allele frequency changes in a population. Genetic drift is modeled according 87 to the Moran model, in which one individual is chosen to reproduce (i.e. to copy itself) and one 88 to die in each time step (Moran, 1958) . Therefore, the rates by which an allele with a starting 89 frequency n/N is born or dies (i.e. the allele increases or decreases by one) are the same and equal 90 to n(N −n) N . The allele frequency changes are thus neutral.
91
• Allelic selection may favor one allele over the other by differentiated reproductive success. The
92
Moran machinery described previously can be adapted to model relative fitnesses by permitting 93 that a given allele a i has a fitness advantage/disadvantage (1 + σ ai ) over the others (Durrett, 2008; 94 Borges et al., 2019). σ refers to the vector of relative selection coefficients: i.e. a reference allele is 95 chosen to have fitness 1, or selection coefficient 0.
96
Taking into account the population processes described so far, the PoMo instantaneous rate matrix Q is
where n 1 and n 2 represent a shift in the allele frequencies. Frequency shifts larger than 1 are disallowed 98 (last condition in equation (2)) making PoMo rate matrices typically sparse. The diagonal elements 99 are defined such that the respective row sum is 0. The stationary distribution of PoMo is obtained by 100 satisfying the condition ψQ = 0. ψ is the normalized stationary vector and has the solution To evaluate the consistency property under PoMo, we have to prove that a given tree estimator converges 152 in probability to the true tree as the number of sites S increases indefinitely. It has already been formally 153 shown that the MAP tree (i.e. the tree topology that has the greatest posterior probability), estimated 154 in a Bayesian framework, provides a statistically consistent estimator of the true tree (Steel, 2013) . great apes (0.0015 and 0.018, respectively) (Begun et al., 2007; Prado-Martinez et al., 2013) .
194
To test for consistency, we created four alignments including the first 10, 100, 1000, 10 000 sites. We fed 195 these alignments to RevBayes (Höhna et al., 2016) and performed standard Bayesian phylogeny estimation 196 on them. We ran PoMo for two chains and 20 000 generations, keeping every 10th iteration. A burning 197 period of 10% was defined by checking mixing, convergence, and auto-correlation of the MCMC chains. 
